STRUCTURE OF POLYGLYCINE i
By Da F. H. C. CRICKC

AN

Da. ALEXANDER RICH®*
Medical Research Councll Unitfor chl:hStudy of the tlolc::‘lbl:'r ‘:.mn of Biclogical Systems,

Y recently Bamford and his colleagues® have
described their work on a second form of poly-
glycine, which they call polyglycine II. The purpose
of this communication is to suggest & structure for
this substance.

Bamford et al.! have shown clearly that po!
ol sedbidctin d Polyglyocine I.giv::
the Pprecipitation. i
strong reflexions at 4-4 A. and 3-45 A., and is thus

can be seen in Fig. 1, which is a
projection of the structure looking
down the screw axis.

Another view of the structure
is shown in Fig. 2. This is a pro-
jection slong the z-axis and -
dicular to the screw axis (the s-axis),
which runs vertically, The easiest
way to visualize the struoture is to

peptide group is
inclined at about 35° to the gbre
axis, and has its plane perpen-

* Bection on Physical Chemistry, National
Tatifute of Mental Health, ethesds 14, Mary-

description of the
is: a=48A., ¢ =9:3A., space group
residue per asymmetric unit. The caloulated
is 1-54 gm.jo.c.; observed density:, 1.43
gm./e.o. (It is often found for this type of material
that the calculated density is 8-10 per cent higher
than the cbeerved.)
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The co-ordinates of the atoms
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of one asymmetric unit {excepting hydrogen atoms)
are given in Table 1, to the nearest 0-05 A. .

In building the structure we have adopted the
standard i * bond-distances and angles.
The h; bond-distance (nitrogen to oxygen) is
2-78 A., which is a little short, but quite acceptable®.
The hydrogen bond is almost straight, as can be
tanc ‘ lo filling models
tances are acceptable, and in fact space-filling m:
show that the chains pack together in a comfortable
manner.,

Since there is no asymmetric carbon atom in poly-
glycine, the mirror image structure (space group
P3,) is equally possible. '

We have calculated the spacings and intensities
expected from this structure for all reflexions out to
1-8A. Dr. C. H. Bamford and his colleagues have
kindly shown us the original of the powder photo-
graph (their Fig. 1). Their X.ray data are in good
qualitative ag:;a:tz’ent with our l%ti_lgtﬂa‘(:om. The
very strong 4: reflexion is 8 glance at
Fig. 1 shows that this will be intense. The 3:1.A.
reflexion has a small contribution from 0008, but is
mostly due to 1012, spacing 3:089 A. The strength

Tahle 1. Atomic co-ordinates, in I:' hexagonal frame, {n unntlg,m
un
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projection of the structure wlt‘h the screw axis vertical,

—All-the van der Waals dis- bong¢
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can be combined in wvarious
ways, either parallel or anti-parallel.
So far as we can see, the structure
we have described is the

polyglycine II is of this
This enables us to conclude that only po
ea.n.fon.nmohalg.ttioe—thereisnoroomfor side-

3

that polyproline, the structure of which has recen
been reported by Cowan and McGavin¢, and whi
is unable to form hydrogen bonds, takes up a similar
backbone configuration.

_As yet it has not been possible to obtain! a fibre

diagram of II. This is pro| because
any prooess to produce orientation tend to
stretch the structure, and it will then pass over to

B. R., Natwrs, 176, 304 (1055).
* Corey, B. B., and Pauling, L., Prec. Roy. Sec., B, 141, 10 (1053).
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